Plasma membrane and acrosomal integrity in bovine spermatozoa with the knobbed acrosome defect.
Previous studies have shown that bovine spermatozoa with the knobbed acrosome defect have a reduced ability to bind to and penetrate the bovine zona pellucida. Cryopreserved spermatozoa from a normal control bull (N) and two bulls with the knobbed acrosome defect (K1 and K2) were subjected to a hypoosmotic swelling test (HOST) to evaluate the functional integrity of the plasma membrane. A capacitation assay and a calcium ionophore challenge test was used to determine the ability of spermatozoa to undergo capacitation and acrosome reaction (AR), respectively. The mean percentage of spermatozoa responding to the HOST was significantly higher for Bull N (68.8 +/- 2.4) than for Bulls K1 (36.1 +/- 4.6) and K2 (40.2 +/- 4.7). The mean percentage of capacitated spermatozoa (54.0 +/- 1.8) was significantly higher for the treatment group (incubation in capacitating medium) for Bull N than that of the negative control group (29.5 +/- 1.8). However, there was no difference between the treatment and the negative control groups of the bulls with the knobbed spermatozoa (36.5 +/- 1.4 and 27.1 +/- 3.0 for Bull K1 and 47.5 +/- 3.8 and 35.2 +/- 6.6 for Bull K2, respectively). Although the mean percentage of acrosome-reacted spermatozoa (60.7 +/- 1.3) was higher for the treatment group (receiving calcium ionophore) for Bull N than that of the negative control (29.5 +/- 1.3), there was no difference between the treatment and the negative control groups for the bulls with the knobbed spermatozoa (47.8 +/- 3.3 and 49.3 +/- 5.0 for Bull K1 and 58.8 +/- 10 and 59.5 +/- 9.7 for Bull K2, respectively). A positive correlation existed between the proportion of spermatozoa that did not respond to the HOST and that undergoing a spontaneous AR. Results suggest that spermatozoa with the knobbed acrosome defect have impaired plasma membrane function which predisposes them to premature capacitation and spontaneous AR on incubation after thawing.